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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Detailed  investigation, 
and  analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the  scope 
of  a  Phase  I  Investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available  to 
the  inspection  team.  In  cases  where  the  reservoir  was  lowered  or 
drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  otherwise 
be  detectable  if  inspected  under  the  normal  operating  environment 
of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  will  continue  to  represent  the 
condition  of  the  dam  at  some  point  in  the  future.  Only  through 
frequent  inspections  can  unsafe  conditions  be  detected  and  only 
through  continued  care  and  maintenance  can  these  conditions  be 
prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the  established 
Guidelines,  the  Spillway  Test  flood  is  based  on  the  estimated 
"Probable  Maximum  Flood"  for  the  region  (greatest  reasonably  possible 
storm  runoff) ,  or  fractions  thereof.  Because  of  the  magnitude  and 
rarity  of  such  a  storm  event,  a  finding  that  a  spillway  will  not 
pass  the  test  flood  should  not  be  interpreted  as  necessarily  posing 
a  highly  inadequate  condition.  The  test  flood  provides  a  measure 
of  relative  spillway  capacity  and  serves  as  an  aide  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and  the 
downstream  damage  potential. 
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Name  of  Dam: 

State  Located: 
County  Located: 
Stream: 

Date  of  Inspection: 


Port  Jervis  Reservoir  No.  3 
(I.D.  No.  NY  495) 

New  York 

Orange 

Unnamed  tributary  of  the 
Delaware  River 

November  20,  1980 


ASSESSMENT 


The  examination  of  documents  and  the  visual  inspection  of  the  Port  Jervis 
Reservoir  No.  3  did  not  reveal  conditions  which  constitute  an  immediate 
hazard  to  human  life  or  property.  However,  the  dam  has  some  problem 
areas  which  require  additional  studies  to  evaluate  conditions  affecting 
the  dam. 

Using  the  Corps  of  Engineers'  "screening  criteria"  for  the  initial 
review  of  spillway  adequacy,  it  has  been  determined  that  the  embankment 
would  be  overtopped  for  all  storms  in  excess  of  54?  of  the  Probable 
Maximum  Flood  (PMF).  Therefore,  the  spillway  is  adjudged  as  "inadequate". 
There  are  several  areas  where  seepage  was  found.  Some  point  seepage  along 
the  toe  of  the  embankment  and  in  the  spillway  are  the  major  concerns. 

It  is  recommended  that  within  three  months  of  the  date  of  the  notification 
of  the  owner,  additional  engineering  investigations  of  the  seepage  at  the 
toe  of  the  iam  and  the  spillway  should  be  commenced.  Remedial  actions 
deemed  necessary  based  on  the  results  of  these  investigations  should  be 
completed  within  eighteen  months  of  the  notification. 

Other  deficiencies  which  should  be  corrected  within  12  months  are: 

1.  Remove  tree  and  brush  growth  from  both  slopes  of  the  dam  and 
dike. 

2.  Backfill  areas  where  erosion  has  removed  material  and 
depressions  has  resulted. 

3.  Repair  deterioration  of  the  diversion  gate  house. 

4.  Provide  a  program  of  periodic  inspection  and  maintenance  of 
the  dam  and  appurtenances.  Document  this  information  for 
future  reference. 


5.  An  emergency  action  plan  must  be  developed. 


troved  By: 


George  Koch 7 
Chief,  Dam  Safety  Secticr 
New  York  State  Department 
of  Environmental  Const 
NY  License  No.  45937 
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PHOTO  #  1  OVERVIEW 
PORT  JERVIS  RESERVOIR  NO.  3  DAM 
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SECTION  1:  PROJECT  INFORMATION 
1.1  GENERAL 


a.  Authority 

The  Phase  i  inspection  reported  herein  was  authorized  by  the  Department 
of  the  Army,  New  York  District,  Corps  of  Engineers,  to  fulfill  the  re¬ 
quirements  of  the  National  Dam  Inspection  Act,  Public  Law  92-367. 

b.  Purpose  of  Inspection 

Evaluation  of  the  existing  conditions  of  the  subject  dam  to  identify 
deficiencies  and  hazardous  conditions,  determine  if  they  constitute 
hazards  to  human  life  and  property  and  recommend  remedial  measures 
where  necessary. 

1.2  DESCRIPTION  OF  PROJECT 


a.  Description  of  Dam  and  Appurtenances 

The  Port  Jervis  Reservoir  No.  3  dam  consists  of  a  500  feet  long  earth 
embankment  with  a  30  foot  concrete  overflow  spillway  located  at  the 
left  abutment.  The  spillway  is  tied  into  rock  foundation;  the  outlet 
channel  is  in  rock  cut  and  has  a  laid  up  stone  wall  on  the  embankment- 
side  of  the  channel.  The  upstream  and  downstream  slopes  are  1  vertical 
to  2.25  horizontal;  the  crest  width  is  10  feet.  Both  upstream  and 
downstream  slopes  are  portected  with  small  rip  rap.  A  gate  house  is 
located  on  the  downstream  slope  of  the  embankment  over  the  original 
stream  channel.  There  is  a  6”  and  a  12"  cast  iron  reservoir  drain, 
which  are  both  controlled  in  the  gatehouse.  A  dike  is  located  on  the 
east  side  of  the  reservoir.  It  is  an  earth  embankment  approximately 
15  feet  high.  There  is  a  gate  house  located  at  the  center  of  the 
dike  which  diverts  flow  into  a  natural  channel  leading  to  the  Port 
Jervis  Reservoir  No.  1.  The  diversion  pipe  is  a  12"  cast  iron  pipe 
through  the  embankment. 

b.  Location 

The  dam  is  located  on  an  unnamed  tributary  of  the  Delaware  River  in 
the  Town  of  Deerpark,  Orange  County,  New  York. 

c.  Size 

The  dam  is  approximately  35  feet  high  and  impounds  1223  acre  feet  at 
Spillway  crest  elevation.  The  dam  is  classified  as  "intermediate"  in 
size  (1000  to  50,000  acre  feet). 

d.  Hazard  Classification 

The  dam  is  classified  as  high  hazard  due  to  its  location  above  Sparrow 
Bush,  New  York.' 
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e.  Ownership 

The  dam  is  owned  by  the  City  of  Port  Jervis,  New  York.  The  owner's 
representative  is  Mr.  Melvin  Oecker,  Water  Superintendent,  D.P.W. 

Port  Jervis,  NY  (914)  856-7432. 

f.  Purpose  of  the  Dam 

The  dam  provides  storage  for  the  Port  Jervis  water  supply. 

g.  Design  and  Construction  History 

The  dam  was  constructed  in  1912.  It  was  believed  to  be  designed  and 
constructed  under  the  supervision  of  Irving  Righter.  The  builder  was 
James  Duele  and  Co. 

h.  Normal  Operating  Procedures 

Water  releases  from  Port  Jervis  Reservoir  No.  3  are  normally  passed 
over  the  spillway.  When  required,  additional  reservoir  releases 
through  the  intake  on  the  dike  divert  flow  to  Port  Jervis  Reservoir 
No.  1.  Reservoir  No.  1  is  located  one  mile  away,  towards  and  bordering 
on  the  City  of  Port  Jervis. 

1.3  PERTINENT  DATA 

a.  Drainage  area  (mi.  2) 

b.  Elevations  (ft.  USGS  datum) 

Top  of  Dam 
Spillway  Crest 

c.  Reservoir 

Surface  area  @  Spillway  Crest  (acres) 

Storage  @  Top  of  Dam  (acre  feet) 

Storage  @  Spillway  Crest  (acre  feet) 

d.  Dam 

Type:  Tarth  fill  with  rip  rap  on  both  slopes. 

Length  (ft): 

Upstream  Slope 
Downstream  Slope: 

Crest  Width  (ft): 

Height 

e.  Dike 

Type:  Tarth  fill  with  rip  rap  on  the  upstream  slope 


Length  (ft):  750. 

Upstream  Slope:  2.5:1 

Downstream  Slope:  2.5:1 

Crest  Width:  10. 

Height  15. 


500. 

2.25 

2.25 

10. 

35. 


1.43 


1023.50 

1019.0 


105. 

1570. 

1223. 


f .  Spillway 

Type:  Concrete  weir  tied  into  bedrock.  Channel  is  bedrock  with  a  stone 
wall  on  right  side. 

Weir  Length  (ft. ) :  30' 

Capacity  @  Top  of  0am  (cfs.):  1000. 

g.  Reservoir  Ora  in: 

Main  dam:  6“  and  12"  cast  iron  pipe. 

Dike:  12"  cast  iron  pipe. 
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SECTION  2:  ENGINEERING  DATA 


2.1  DESIGN 

a.  Geology 

The  Port  Jervis  Reservoir  No.  3  Dam  is  located  in  the  "Appalachian  Uplands" 
physiographic  province  of  New  York  State.  This  province  (northern  extreme 
of  the  Appalachian  Plateau)  was  formed  by  dissection  of  the  uplifted  but 
flat  lying  sandstones  and  shales  of  the  Middle  and  Upper  Devonian  Catskill 
Delta.  Relief  is  high  to  moderate.  Maximum  dissection  occurs  in  the 
Catskill  Mountain  area,  where  only  the  mountain  peaks  approximate  the 
original  plateau  surface.  Drainage  is  generally  south  or  southwest  toward 
the  Delaware  River  system. 

b.  Subsurface  Investigations 

The  ''General  Soil  Map  of  New  York  State"  prepared  by  Cornell  University 
Agriculture  Experiment  Station  indicates  that  the  surficial  soils  are 
Catskill  and  Wurtsboro  of  glacial  till  origin.  These  moderately  well- 
drained  soils  are  dominant  on  the  less  strongly  sloping  topography,  but 
shallow  soils  and  outcrops  are  on  the  steeper  areas.  Bedrock  was  observed 
outcropping  in  the  spillway  channel  and  the  left  abutment  of  the  spillway. 

c.  Dam  and  Appurtenant  Structures 

The  dam  was  designed  by  Irving  Righter  in  1912.  There  are  no  drawings 
or  design  data  available.  The  design  is  of  earth  embankment  with 
concrete  overflow  spillway  tied  into  bedrock. 

2.2  CONSTRUCTION  RECORDS 

No  information  regarding  the  construction  of  the  dam  was  available  other 
than  the  year  of  completion  and  the  builder,  1912  and  James  Duele  and  Co. 

2.3  OPERATION  RECORD 

All  information  concerning  operation  and  maintenance  of  the  dam  is  on 
file  with  the  Port  Jervis  Water  Superintendent,  D.P.W. 

2.4  EVALUATION  OF  DATA 


The  data  presented  in  this  report  is  compiled  from  information  made 
available  by  the  representati ves  of  the  City  of  Port  Jervis  and  the 
files  at  New  York  State  Department  of  Environmental  Conservation.  This 
information  appears  to  be  adequate  and  reliable  for  Phase  I  Inspection 
purposes. 


SECTION  3:  VISUAL  INSPECTION 
3. 1  FINDINGS 


a.  General 

Visual  inspection  of  the  Port  Jervis  Reservoir  No.  3  dam  and  surrounding 
watershed  was  conducted  on  November  20,  1980  and  March  31,  1981.  The 
weather  was  cloudy  and  the  temperature  ranged  in  the  thirties;  there 
was  approximately  3  inches  of  snow  on  the  ground  in  November  and  clear 
of  snow  in  March.  The  inspection  in  November  showed  a  reservoir  level 
5  feet  below  normal  while  the  March  inspection  had  a  level  of  6"  below 
spill  crest. 

b.  Spillway 

The  spillway  was  rebuilt  in  1968  and  appears  to  be  in  good  condition. 

The  overflow  section  is  tied  into  bedrock  on  the  left  abutment.  The 
spillway  channel  floor  and  left  wall  is  bedrock;  the  right  wall  adjacent 
to  the  embankment  is  concrete  on  the  upper  portion  and  stone  on  the  lower 
portion.  When  the  reservoir  was  lower  than  normal  there  were  no  signs 
of  seepage,  however,  the  March  inspection  showed  approximately  5  gallons 
per  minute  seeping  under  the  spillway  weir  (Photo  #6).  Brush  was  growing 
in  the  channel  at  the  crest  (Photo  #4)  and  in  the  downstream  channel. 

c.  Dam 

the  embankment  is  in  need  of  maintenance.  No  evidence  of  misalignment 
or  unstability  of  slopes  was  apparent  and  the  rip  rap  protection  on  the 
slopes  is  well  placed  and  stable.  However,  the  entire  downstream  slope 
is  heavily  vegetated  with  trees  and  brush.  The  crest  is  showing  signs 
of  rounding  off  and  some  slight  erosion.  Several  point  seepage  locations 
were  found  in  a  large  boggy  area  at  the  downstream  toe  (Photos  #  7  &  8). 
There  was  no  material  buildup  at  these  points,  apparently  the  seepage  has 
been  occuring  for  sometime.  The  gate  house  and  reservoir  drains  have 
been  kept  in  good  condition  and  are  operated  on  an  annual  basis.  The 
left  wall  of  the  outlet  channel  has  collapsed  (Photo  #9). 

d.  Dike 

The"  di ke  on  the  east  side  of  the  reservoir  is  an  earth  embankment 
approximately  15  feet  high  and  750  feet  long.  It  appears  to  be  in  good 
condition  but  in  need  of  maintenance.  There  is  some  erosion  and  depressions 
on  both  slopes  of  the  embankment.  It  is  heavily  vegetated.  The  gate 
house  is  in  need  of  pointing  up  around  the  lower  portion  of  the  building. 

The  diversion  valve  which  is  located  in  the  gate  house  (Photo  13)  and 
pipe  are  in  good,  operational  condition. 

e.  Downstream  Channel 

The  spillway  channel  bends  around  the  left  abutment  of  the  embankment 
and  back  into  the  original  stream  channel.  Natural  rock  is  predominant. 
There  is  heavy  tree  and  brush  growth  in  ar.d  around  the  channel.  A  24" 
culvert  is  located  immediately  downstream  of  the  dam. 

f.  Reservoir 

There  are  no  visible  signs  of  instability  or  sedimentation  problems 
within  the  reservoir  area. 
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3.2  EVALUATION 

It  Is  felt  a  further  engineering  investigation  is  required  concerning 
the  seepage.  Other  deficiencies  listed  require  regular  observations  as 
well  as  maintenance  and  improvement  work.  These  deficiencies  are: 

1.  Remove  tree  and  brush  growth  from  both  slopes  of  the  dam 
and  dike. 

2.  Backfill  areas  where  erosion  has  removed  material  and  depressions 
has  resulted. 

3.  Repair  deterioration  of  the  diversion  gate  house. 

4.  Provide  a  program  of  periodic  inspection  and  maintenance  of 
the  dam  and  appurtenances.  Document  this  information  for 
future  reference. 


5.  An  emergency  action  plan  must  be  developed. 


SECTION  4:  OPERATION  AND  MAINTENANCE  PROCEDURES 

4.1  PROCEDURES 


The  Port  Jervis  Reservoir  No.  3  provides  storage  for  the  water  supply 
system.  It  has  the  capability  of  diverting  flow  into  a  nautral  channel 
leading  to  the  Reservoir  No.  1  or  passing  flows  into  the  natural  channel 
leading  through  Sparrow  Bush.  Normally,  excess  flows  are  passed  over 
the  uncontrolled  spillway,  the  low  level  outlets  through  the  dam  are 
operated  annually  to  lower  the  reservoir  for  the  winter.  The  12"  cast 
iron  diversion  pipe  to  the  water  supply  system  has  a  manually  operated 
valve  located  in  the  gate  house  on  the  dike.  The  12"  and  6"  low  level 
outlets  have  manually  operated  valves  located  in  the  gate  house  at  the 
toe  of  the  dam. 

4.2  MAINTENANCE  OF  THE  DAM 

Maintenance  is  on  an  "as  needed"  basis  for  the  Reservoir  No.  3  dam. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

Maintenance  of  the  valves  and  gate  houses  appears  to  be  adequate.  All 
valves  are  reported  operational.  No  operations  manual  is  on  file. 

4.4  WARNING  SYSTEM  IN  EFFECT 

There  is  no  warning  system  in  effect  or  in  preparation. 

4.5  EVALUATION 

These  remedial  measures  are  required  to  provide  the  proper  maintenance. 
Maintenace  has  been  inadequate  as  evidenced  by  the  deficiencies  indicated 
in  Section  3.2. 


SECTION  5:  HYDRAULIC/HYDROLOGIC 

5.1  ORAINAGE  AREA  CHARACTERISTICS 

The  Port  Jervis  Reservoir  No.  3  dam  is  located  on  an  unnamed  tributary 
to  the  Delaware  River.  The  drainage  area  of  the  watershed  is  1.43  square 
miles.  The  terrain  is  moderate  to  high  in  slope,  and  the  area  is  primarily 
wooded.  Drainage  is  generally  moderate  to  well  in  the  glacial  till 
local  to  the  area. 

5.2  ANALYSIS  CRITERIA 

The  analysis  of  the  spillway  capacity  of  the  dam  and  storage  of  the 
reservoir  was  performed  using  the  Corps  of  Engineers'  HEC-1  Computer 
model.  The  unit  hydrograph  was  defined  by  the  Snyder  Synthetic  Unit 
Hydrograph,  and  the  Modified  Puls  routing  procedu4e  was  incorporated. 

The  Probable  Maxim  Precipitation  (PMP)  was  21.2  inches  (24  hrs.,  200 
sq.  miles)  from  Hydrometeorological  Report  #33  in  accordance  with  the 
recommended  guidelines  of  the  Corps  of  Engineers.  Several  floods 
%'s  of  the  Probable  Maximum  Flood  (PMF))  were  selected  for  analysis.  The 
full  PMF  inflow  of  3254  was  routed  through  the  reservoir  and  found  to 
produce  an  outflow  of  3221.  cfs.  The  1/2  PMF  inflow  was  1629.  cfs 
resulting  in  an  outflow  of  990.  cfs.  Which  can  be  discharged  without 
overtopping. 

5.3  SPILLWAY  CAPACITY 

The  spillway  is  a  30  feet  wide  uncontrolled  concrete  weir.  The  crest 
elevation  is  1019.0  USGS  datum  with  a  maximum  flow  depth  of  4.5  feet 
before  overtopping  of  the  dam  begins  to  occur.  The  maximum  capacity  of 
the  spillway  is  1000  cfs  at  the  top  of  the  dam. 

5.4  RESERVOIR  CAPACITY 

The  reservoir  capacity  is  at  the  crest  of  the  spillway  and  at  the  top 
of  the  dam  are  1223.  and  1570.  acre  feet  respectively.  Surcharge  storage 
between  spillway  and  top  of  dam  is  equivalent  to  4.5  inches  of  runoff  from 
the  watershed. 

5.5  FLOODS  OF  RECORD 

There  are  no  gaging  stations  located  on  or  near  the  dam  site,  nor  are 
there  any  accounts  of  high  flows  or  levels. 

5.6  OVERTOPPING  POTENTIAL 

The  maximum  capacity  of  the  spillway  before  overtopping  occurs  is  1000 
cfs,  which  is 54  %  of  the  routed  PMF  outflow  of  3221  cfs.  The  dam  is 
overtopped  by  0.68  feet  during  the  full  PMF  event. 

5.7  •  EVALUATION 

The  Port  Jervis  Reservoir  No.  3  dam  will  be  overtopped  by  0.68  feet 
during  the  PMF,  based  on  the  Corps  of  Engineers'  screening  criteria  it 
is  considered  inadequate  .  However,  the  spillway  can  safely  discharge 
the  routed  1/2  PMF  of  990  cfs. 


-**•  1 


SECTION  6:  STRUCTURAL  STABILITY 
6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Observations 

No  signs  of  major  distress  were  observed  in  connection  with  the  earth 
portion  of  the  embankment. 

b.  Design  and  Construction  Data 

No  information  could  be  located  concerning  the  stability  analysis  0f  the  earth 
embankment. 

c.  Post  Construction  Changes 

the  only  construction  that  has  been  done  on  the  structure  was  in  1968. 

The  spillway  wall  and  weir  had  some  concrete  work  performed.  No  plans 
are  available  of  the  work  that  was  done. 

d.  Seismic  Stability 

the  dam  -fs  located  in  seismic  Zone  1.  Seismic  forces  in  this  zone  are 
not  considered  to  be  of  significant  magnitude  to  influence  the  stability 
of  the  structure.  A  detailed  stability  analysis  of  the  earth  embankment 
is  beyond  the  scope  of  this  report,  the  "Preliminary  Brittle  Structures 
Map  of  New  York",  by  Isachsen  and  McKendree,  indicates  that  no  faulting 
or  slides  are  present  within  the  watershed  area  or  near  the  dam. 
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SECTION  7;  ASSESSMENT/RECOMMENDATIONS 
7.1  ASSESSMENT 


a.  Safety 

The  Phase  I  Inspection  of  the  Port  Jervis  Reservoir  No.  3  dam  revealed 
that  the  spillway  is  “Inadequate"  based  upon  the  Corps  of  Engineers' 
screening  criteria.  The  dam  will  be  overtopped  by  all  storms  in  excess 
of  54%  of  the  PMF.  The  embankment  appears  stable;  however,  there  is 
some  seepage  which  will  require  further  engineering  investigation. 

b.  Adequacy  of  Information 

The  information  reviewed  is  considered  adequate  for  Phase  I  inspection 
purposes. 

c.  Need  for  Additional  Investigation 

Further  investigation  concerning  the  seepage  should  be  initiated 
within  three  months  of  the  date  of  notification  of  the  owner.  The 
other  areas  listed  below  requiring  remedial  action  should  be  completed 
within  18  months  of  notification  to  the  owner. 

1.  Based  on  the  results  of  the  seepage  Investigations,  remedial 
treatment  shall  be  performed. 

2.  Remove  the  tree  and  brush  growth  from  all  slopes  of  the  dam  and 
dike. 

3.  Backfill  areas  where  erosion  has  removed  material  and  depressions 
have  resulted. 

4.  Repair  deteri orati on  of  the  diversion  gate  house.' 

5.  Provide  a  program  of  periodic  inspection  and  maintenance  of 
the  dam  and  appurtenances.  Document  this  information  for 
future  reference. 

6.  An  emergency  action  plan  must  be  developed. 

d.  Urgency 

The  engineering  Investigation  concerning  the  seepage  should  be  initiated 
within  three  months  of  date  of  notification  of  the  owner.  The  other  areas 
listed  below  requiring  remedial  action  should  be  completed  within  18  months 
of  notification  to  the  owner. 


7.2  RECOMMENDATIONS 


1.  Based  on  the  results  of  the  seepage  investigations,  remedial 
treatment  shall  be  performed. 

2.  Remove  the  tree  and  brush  growth  from  all  slopes  of  the  dam 
and  dike. 

3.  Backfill  areas  where  erosion  has  removed  material  and  depressions 
have  resulted. 

4.  Repair  deterioration  of  the  diversion  gate  house. 

5.  Provide  a  program  of  periodic  Inspection  and  maintenance 

of  the  dam  and  appurtenances.  Document  this  Information  for 
future  refererence. 

6.  An  emergency  action  plan  must  be  developed. 
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APPENDIX  A 

PHOTOGRAPHS 


PHOTO  #2 

UPSTREAM  SLOPE  OF  EMBANKMENT. 

NOTE:  EROSION  AT  UPPER  LINE  OF  RIP  RAP. 


PHOTO  #3 

DOWNSTREAM  SLOPE.  NOTE:  HEAVY  VEGETATION 


PHOTO  #4. 

SPILLWAY  CHANNEL  LOOKING  UPSTREAM. 
NOTE:  TREE  AND  BRUSH  GROWTH. 


\ 


PHOTO  #5. 

SPILLWAY  CONTROL  SECTION. 


PHOTO  #13. 

GATE  HOUSE  ON  EAST  DIKE.  NOTE:  VEGETATION  ON  UPSTREAM  SLOPE. 
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APPENDIX  B 


VISUAL  INSPECTION  CHECKLIST 


Characteristics 


93-15-3(9/80) 


W 


Slope  Protection  r%h  h/e//*+  SO  A<// 


(5)  Surface  Cracks  or  Movement  at  Toe 


d.  Downstream  Slope 

(1)  Slope  (Estimate  -  V:H)  /  •  ?• 


(2) 


Undesirable  Growth  or  Debris,  Animal  Burrows  /zC*yy  /se-e 


4 


K 


(3)  Sloughing,  Subsidence  or  Depressions  /? 


(M-)  Surface  Cracks  or  Movement  at  Toe  /? £* 


(5)  Seepage  ^  l/P  SaJ  V/H/, <j/~  &&  yL±s 

bffiy _ Ana _ (S.  'feet- _ 


(6)  Externad.  Draunage  System  (Ditches,  Trenches;  Blanket)  r-,c^ 


f 7)  Condition  Around  Outlet  Structure 


(8) 


Seepage  Beyond  Toe  7^ 


Abutments  -  Embankment  Contact 


A  ted, . _ rode*  (2  _ OvesLijrJiSkA*  (a  rr->(c$~~ 


93-15-3(9/80) 


A 


(1)  Erosion  at  Contact 


(2)  Seepage  Along  Contact  , 


3) 


Drainaprg  System 

a.  Description  of  System 


b.  Condition  of  System 


c.  Discharge  from  Drainage  System 


■>f 


4)  Instrumentation  (Momumentation/Surveys,  Observation  Wells,  Weirs, 
Piezometers,  Etc.-) 

.  / 


93-15-3(9/80) 


93-15-3(9/80) 


9) 


Structural 

a.  Concrete  Surfaces 
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b. 


Structural  Cracking 


c.  Movement  -  Horizontal  &  Vertical  Alignment  (Settlement) 


d. 


Junctions  with  Abutments  or  Embankments 


93-15-3(9/80) 


h.  Joints  -  Construction,  etc. 


1.  Approach  &  Outlet  Channels 


Energy  Dissipators  (Plunge  Pool,  etc.) 

/ 

n.  Intake  Structures 


o.  Stability 


p.  Miscellaneous 


93-15-3(9/80) 


APPENOIX  C 


HYDROLOGIC  /  HYDRAULIC 


ENGINEERING  DATA  ANO  COMPUTATIONS 


CHECK  LIST  FOR  DAMS 
HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


1 


AREA -CAPACITY  DATA: 

Elevation 

(ft.) 

Surface  Area 
(acres) 

Storage  Capacity 
(acre-ft.) 

1)  Top  of  Dam 

1023.  S' 

— 

1 570- 

2)  Design  High  Water 
(Max.  Design  Pool) 

- — 

— 

3)  Auxiliary  Spillway 
Crest 

— 

_ 

4)  Pool  Level  with 
Flashboards 

_ . 

_ 

— 

5)  Service  Spillway 
Crest 

iCfi.D 

_ IQS 

_ _ 

DISCHARGES 

Volume 

(cfs) 

i) 

Average  Daily 

2  * 

2) 

Spillway  @  Maximum  High  Water 

ICXDO  Jk. 

3) 

Spillway  @  Design  High  Water 

— 

4) 

Spillway  @  Auxiliary  Spillway  Crest  Elevation 

— 

3) 

Low  Level  Outlet 

_ 

6) 

Total  (of  all  facilities)  @  Maximum  High  Water 

loco 

7) 

Maximum  Known  Flood 

— 

8) 

At  Time  of  Inspection 

tal  quJ  croi^ 

93-15-M9/80) 


CREST: 

Type:  _ 
Width: 


£ac.th  A// 


ELEVATION:  lQ2Z>.SO 


42. 


Spillover  //»^ 
Location  _ _ 


Length : 


S2o_ 


SPILLWAY: 

SERVICE 

sc>/9  * 


^L 


Elevation 

Type 

Width 


Type  of  Control 
__  Uncontrol  led 
Control  led: 


Type 

(Flashboards;  gate!" 


Number 


Jh  ze/Length 


Invert  Material 


Anticipated  Length 
of  operating  service 


Chute  Length 


AUXILIARY 


2  3‘ I  Height  Between  Spillway  Crest  _ - 


&  Approach  Channel  Invert 
(Weir  Flow) 


93-15 -M  9/80) 


HYDROHETEROLOG  I CAL  GAGES: 


TYP®  :  W#t£ _ 

Location:  _ 

Records :  — 

Date  -  _ 

Max.  Reading  -  — 

FLOOD  WATER  CONTROL  SYSTEM: 

Warning  System:  __ 


Method  of  Controlled  Releases  (mechanisms) 

/  y  /a  1  &Tj 


93-15-^(9/80) 
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DRAINAGE  AREA: 


/»  ^5  A**  • 


ORA  INAGE  BASIN  RUNOFF  CHARACTERISTICS: 
Land  Use  -  Type:  ^ 


Terrain  -  Relief:  _ 

Surface  -  Soil:  ^  <T>  /z^/aS  //// 


Runoff  Potential  (existing  or  planned  extensive  alterations  to  existing 
(surface  or  subsurface  conditions) 


Potential  Sedimentation  problem  areas  (natural  or  man-made;  present  or  future 


Potential  Backwater  problem  areas  for  levels  at  maximum  storage  capacity 
including  surcharge  storage: 


/\/£>  SiSa'T&f  < 


Dikes  -  Floodwalls  (overflow  &  non-overflow  )  -  Lew  reaeheg  along  the 
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Elevation:  /n33s^~ 
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- . — 
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(Miles) 

93-15-^(9/80) 


>//u+*y  d*£>*CiTY  toor  3o*  C* 

6('  C’L//  y~ 


-V. 

f. 

d 

<3 

/c/J 

- 

3* 

o 

/no 

/ 

3.0 

Jo 

/QZ> 

Z 

3 .3 

380 

/Oil- 

2 

3.  it 

1 

S/7 

/oZ\ 

A 

C.3Z 

f 

VJ7 

JO  Z  3.1 

1,1 

$/o 

/oZ'Z.S 

4.S 

J.5*<5 

/coo 

I?  D&AlisI  Ok^SITV 

»• 

©fiAllA 


jtafcl*/*  /  4y» 


'ryp/M.  ^.OJr.-Tr 


yvte  &4rA  -  /»JT£i$roCJ*Tir  C*^-r*vrs  *  *ie#Sv£€  j»«4 


rr 

D*\H  Ham  DAM  5bc 

£fi&r  PikC  7So  / 

C9  5.0  |.5“ 

g»«M»=»*.C-  .  ±_  3L  ’S.  ^ 

^•'PMP  »  ?|. 2  *  III  /I-S  ,35  Hu 


Jv 


I 


on  -s..  i  i..  i?*.u 


w 

3  • 

« 

3 

CL 

O 

2 

—  « 

« 

< 

2 

o 

lj 

« 

• 

M 

—  • 

• 

2 

2  « 

« 

J  O 

H»  O 

. 

— 

2  O  • 

m 

2 

2 

i.i  n 

w«  • 

2  O 

m 

u 

II 

^  « 

►-  • 

2 

• 

Ui  o 

o 

O  • 

— 

o 

.J 

o 

►-  > 

J  • 

CO 

2 

X 

CO 

> 

i*  ;■» 

w.  m 

2 

— 

2 

-J 

u. 

5  « 

CO 

40  • 

* 

■t:  « 

M 

UJ  o 

-J  a 

> 

CM 

•v  . 

« 

2 

*0 

2 

oe 

vO 

— 

w-  o 

2 

ff* 

i 

• 

>» 

a  « 

(X 

UJ  — 

CO 

<r  • 

— 

o 

taw 

->  « 

CX 

r 

— 

o 

2 

3  a 

-»  « 

M 

< 

«J  o 

M 

II 

j  « 

» 

h—  — 

c_ 

2  © 

u. 

« 

— 

(0  • 

O  *0 

u 

« 

3  O 

2  o 

o  Q 

« 

o 

CM 

o 

•  • 

* 

t-  a 

« 

2 

h» 

—  • 

CO 

•J 

• 

k*  o 

to 

<r  • 

2 

a. 

« 

2 

— 

o 

II  II 

3 

M 

• 

a 

-J  O 

2  2 

O 

o 

• 

—  O 

O 

Z 

UJ 

« 

2  • 

o 

—  o 

2 

o 

—  H 

*-  2 

2 

* 

M 

or  o 

CO 

2  2 

(J  O 

IjJ  O 

0  —  0 

2 

— 

2  o 

M 

• 

* 

o 

li. 

o 

O 

—  CM 

<  • 

cr  • 

2 

— 

CM 

*  •  f  # 

•n  eo  cm  sc 

*  r*  C4 
CM 


p«  (M  o  tn  ^ 


ico  <  ; 

co  *- 

«  •  < 


ffsec^^Kv  3  •  • 

il  o  w  ->  n  oo  — 

O  CM  —  J  X 


•-  ur  a  ►-  a 

<  —  a. 

u  r  o 

—  —  cr 

u.  -J 


2^  O  —  ! 

UlS  :» 

*-  2 


T  O  »0 

•5. 

2  0. 

or  <  K*  — 

e>  o  ♦  o  o 

'  CO  •  u  «■*  o 

2  cr  —  cr  a  • 

D  h»  a.  *> 

>►  cm 

a:  — 


o  I 

*  a. 

^  «* 

cr 

<o  o 

r  ?  •  e 

—  o  —  a  — 

^  cj 


J 


I 


1 


j'ow»o#in^oNcccoff'S‘a'oaHr'jtr>oNuiinN(rN#NO'wcD»^Nin^i8r,,-Pin<‘ 

«  O  » O  a>  COM(V(t 
HHH^«H>4(sM(NN«oinior 


oooooooooQOOOoooooooooooooooooooQOOoaoaoooooaoooooaooooQoooooooooc 


lOoooooaoooooooooooaooooooooQOOQaoooooooi 


loooaooooaoooooooooaooe 


ooooooooaooaoooaooOvO'a^N0v!iyfl^^\i)o\fi\0>O'Bv0tOti)4\04O\Ay0i)ininin««#fa)tfa)C9tw(BaK)i*)K)ina<o«9tff 

ooooooooooooc3ooooooaoaoaoooooaooQooooooooo«’^^.*ininintnsO>£v0wO4>7'j'vj'dt0t£«'««>« 


aoaaooooooaoooot 


ooaoaoHiooopaoooac 


^^r*o*O*O*O^^OK1K>f<l-n(0®CC«««0!«flCC0®00®««ffl*®ffla3eTflecC®^NNNvfl\0vflvflH-HrtCVJO^Ovfl^'l>vflWftlNP 

ooooooooQQoaoaoooooooooooooooooooooooooooo*«,<e^iftinva>tni»»ri»f»r,i»p|»4roo<4v0«i)'£ir>knm'S 


oooooooo* 


oaoaoaaoooi 


loaocoaooooooot 


i  •«  <  h  o  a  o  o  i 


•njrr:vfl»*-!r‘7»ea.^fNj»^^tn.oh-®e*'0^<M-*^tf7'i>^co^owcj»04rin^N.oe(ro-^ojKi^ifio^«5'o^<Mio^tn\0^flc«j'o-^*M»,^^inv3^» 


iroiroinoiroinQ^owToinonoiPopoinairofloiroinoirainoiroinoinomoirainoinoinoinoifloiroinoinoipoirc 

p*N(NN(^n*OKi,o^«<^tnirininva«dvo^N^>r>f,*aflocBQC^ir(7kO'oooo»i^i4p«(V(MMMK)K)K)in4r4r4>#irifi|/)in«0«04vONssKa 

ttCVrjClC4('jrNJCJCJ*4(VC^(N4<W<>i<Nl<>*04CVfV«ttteV<>JC>JN<>JCNC>J<N<>IN<VJCJOJCyjC4<NICN|<NJ<><AJ**J<V<\l<VC>J<>fC>l<VOJtNJftlCNI<>ICifaiN<>f<>ICV<NC>J<VJ<VC' 

ooaoeooooQoooooooooaoQooooooooooQoooooooooooooooQooooooooooooooooc 


^•0(0no-i(0t0»0Ki^fnr0i0t0*0innf0(nK5'0i0'0#>fioinHa 

-HMC 


OGcjo'r^ocoooaoooooooooo*-^  —  ****^-  — 

uooooooooooo4sooooooooooooG>o9aoooooooooooooo9ooQOoooooooooao<-*c*ao9oc 


i  c  o  o  o  o  o  l 


laooaeoaooooQoooooooeoooooo  a’o  uoaooaoooooc 


wO  «T  ca  Cm  o,  c 

O  O  O  Q  G  < 


ooooooooooooooooooooooooooooooooooooooooooooooaooooooc 


0  0  0  0  0  0  4 
0  0  0  0  0  0  4 


ipppaoooaooooooaocooooooooooQOaoppooooaoo^NaoQot 


10  0  0  0  0  0  0  4 


IOOOOOOOOC 


^HHHH^H^H^fjNw«NwwcjNN»o»nn»niO'n^Ki»oio##########ininininintfi(nininjiNflvfltfvO\ac'flvfl- 


iino'.'io^oL'ioiftoooflaiflOiPoirommoi'jpifloinoiflainoifloiflOKiOiroinoinoif,  oinoooinonoiro/ioina^otn. 

»9>«ir»o^^#OH'0^o*440^0HK)«oH^#ON)O^OHK)4roHio#OHio^oHKi#OH^«oHin#o^ir#eHin#OMi4)^, 

rc^#^y''iriTvroJ,i)NN','NTa®ccff'mo,'Toooo>4HHHftjf\jc'JM>A(Oio*o^  j« 


o  e  o  o  o  p  i 


I  O  O  9  9  O  9  O  < 


lOOOOOOOOl 


100000000000000004 


I000000090000000000« 


cg»omcccY^<Yoo<’OJCv<o**ar*c4f*<MCM 


•O  lO  «  «  K)  IO  (O  K» 

oeoooooopo 


NNNNNNNNNN 


ooooooooooooooooi 


ooooooooo 


OOOOOOOOOOOOOOOOO 


^♦in^Kp?oHW*i#in'i)s«o'o 


00  • 

O  N 

•  r* 

♦  05  U  •  •  t*  *  •  • 

cv  r  •oo' t^oin 

w  3  {N  iO  ■  •  vfl  Cg 

j  m  h  o  o'  w 
z  o  n  <m  w  H  H  H 

3  o  in 

M 


n  omoin  o  mom  momomomo 

♦  H^4>  DHIO^O 

r*(MWfVN»OlOiOiOOOaOHr(HH<V 

.(vwcsicjesjoifgtMCi 


<\JCYC4f\4CMnJCJCY<M»0»n*O'O*O>0KJK1W 


DaH^ffion 
O  ►-  *■«  •  •  \0  cv 
x  »n  o  ^  no* 

I  (M  H  H  H 

cnj  m 


v-rHfr-Mr#^Hooo'«sr*N^\fl 


ooooaoaooocoooiOKMO'n 

ooaooooooaoooooooo 

oaaboooaoooooooaao 


oooooooooooooooooo 


oooopeoooopeeonnnp) 

900090000000000000 

oooooaoooooooooooo 


*o#n\flN«ff‘OprfNn#nvflN«o'o 

P  C  c9  C  QO  Q3  O  O 


nononononeiflon  nam 
♦  w  *0  ^  « 


%  r;  f\j  p,  rj  r;  <m  Pi  w  (V  (M 


oooooooooooooooooo 


K  •  •  N  H  •  • 

anNHWNO) 

O  ^  C\i  •  •  k> 

X  f  o  <si  'f>  ® 
I  N^hh 

<r  in 

<x 


K  *  «OvO  •  • 

m  *•  oo  a»  ao  nj 

o  ^  \C  •  •  OJ  O' 

x  w  nrt 

|  CSi  HN  H  H 

»o 


W  M  W  1  r  £ 
liZUSU. 

U  U  X  13 
U  U  u 


PRECIP(L)  ANO  EXCfSS(X) 


r.# 


'ire 


X  X  X  X  X  X  X  X  X  X  X  X  X  K  X  X  X  X  X  X  X  X  X 
xxxxxxxxxxkxxxxxxxxxxxxx 
JJ^JXXXXXXXXXXXXXXXXXXXX 
-J  -J  ^  -J  X  X  X  XXXXX.J.J. J  .J  -J  -J  .J  J 

•  -J«J  _ l_i-JX  XX 

•  X  X  «J 

•  X  X  • 


■0*^1  ^  <r  t  #  ,n  1.0  join  i.t  <1  rfi  io  o  ^  -*  O  ^  s  n  n  s  N  s  s  n  «h  s  ft  cr  cr  c  ®  i  i  c  'Ct'  ^  D'  ^  3 


oi,ianoinotioipoi,ioi/ioi/,)0yitilfloift'3kio1noinoinoinoip'3inoirofloinoiroinoi.io^oiioin  .n  i 

^#OWOfOW*1*'3rtO^O-»'0<rOH,0#OH'OfOH^#0^fl»3M'OtO-'OffO--'0#OXiOfQM'n#  ' 


O  .10  o  .-» 
I  #  O  H  #  9 


I 


►  O'tT'O'T'CT'O'OCjKIM^ 

boo  ooooooooo 


t7*(r^->5'WOfMO<MH 


W  •  the  •  i 

X  ra  cm  oo  go  o  o 

3  CM  04  •  •  O  ♦ 

J  O  CO  h  O'  Vfl  N 

O  (H  O' 

>  CM  «H 


foff'Off'OO'OWKUVH 

bOOOOOOOOOOO 


■oaoTOOoNrtNH 

>00000000000 


i«4x4HH«>4MHCMNMN 

>00000000000 


OOOOQOOOOOO 


W(OMOf0'a5  f* 

•••*•••••••  • 

0'C'P"'.,'3'f'-<MNH  1 

OOOOOOOOOOO 


OO^CiOOGJ^OOO 


k  f  •  s  a  •  • 

2  IT  #  GO  09  O  O 

o  <r  «  •  O  *■ 

Z  «H 

I  * 

CM  r4 


OC  •  •  (7»  U“>  •  • 
aO'ttNCO^N 
O  O'  •  •  (MO 

X  CM  r*  r*  tf7 

i  a* 


0£  •  •  CM  f*  •  • 
O  4T  <M  •  •  <M  *«4 

z  as  moftfi 

i  +■ 

~4 


^WMXHJC 
tfa.  X  U  X  u. 

U  U  X  13 

u  o  u 


>  ^  O  (N<  H  o 


1  ^  ^  <v  f  J  w 

oeooooooooo  i/» 


i nflou< [ > •  oumoum  ano  ohserveo  flou<o 

2  00 .  A  00 •  600.  800.  1000.  1200.  1*00.  1600.  1800 


i<». cm 

17.00  CHO l 
17.15  cm 
17.30  70JI 
17.45  7101 


1 1.001 


END-OF-PERIOO  HYDROGRAPH  ORDINATES 


* 

O 


•«  a  s  /t  #  n  *« 
CMlPff**-*-**-* 
\n  o  «o  « 
n  •* 


HHHWNwre>5r» 


I(T  p*tOCO^N« 
AO  •* 


cmriT'nNir\f 

NNNNN«VW00000#®0‘flH®H(n 

MNNNNNM(M(VO(MNM<MO#®<nm# 


NNMNNAHVOOOOOOsO^#N«Nm 

MNNNMMO(\HVNN<V<VriN#®U1in# 


OOOOOOHN 


^  ^  ^  <Jh  O'  0a  ^ 


>  **  ♦  aa  -4  cm  n*  cm  ?*o 


i(Mw<voo®moo®ofl*ofl*tfMn 
•«  v«  »4H#N#  ctc<rs 

*o  •*  «  a*  m 


(MNrtlMMNMOi0000007)»4M9«0  49 
NN(MN<MN(MNNNMNNNN#0»tn9 


»o<iAr^»ntnvoror«.so^^\o^f»flP'«-iN.*ojn 

<MNNWNNNiOO'0*JinOin«tN9»#® 

carJCJC'iCjc.fMrieMeMtMCjCMCJC'ifOvXjinm^ 


ooocooo*-* 

{7'C'C>C^0'0%t^C* 


9^  9^  ^  9^  ^  9^  9^  ® 


llTN^aU'TO'^O 
lHrtN3*Ll^OO 
wa»09»® 
CM  CM 


o»^#m,-')»no4jj4r#N6in*oN««#, 

(M(MNNtVtVNOOOOOOlfl(t®HO|fll 

NO|NMCMN^(MNMMM(MCM(MO®®in< 


►  ^  *n  a*  ^  MO#c#intninw®4j##inw*<o«in-<i 
.»*oo#pjeco  (Of*4<v^»<M«M«vci»o»0'0*o*OAOiraoooo*a' 

W  ♦  «V|J>  4  CV^C4CMCVCMCMCMCM<MCM«MCMru«MAO%Ovfftn- 

CM  CM  *4r4»4»4««.4rM*-t~4'-4«-««-»*4r4r*t*-««-*~t*'‘«. 


:  -  *AN  <V  W  f\<  C  u"*  41  lO  ’ 


'  #  P*  <r  .9  o  W  tl  p 
»  *n  p>  «A  O  O  O  ffv  Ui 

CM  ♦  «r  01  «A 
•■•  CM 


rtfj«^»oio«o<MincM^f 

o  j*  c  or* 

M  *+ 


a<M^ 


O  «*  *4  CM  CM  CM  CM  flw^'fl^'O 


o  *  ♦  in  it  r*  vr  %.*,  tneirrtf^Ncr®# 

c>i^wc*c»(Mfwioiortoio«i#Ntrao4Ja 

CMCMCMCMCMCMCMCMCMCMCMCMCMCMCM'Otf*4>tf1^ 


0#Y#«r>b14104)4}incCNkn0#MNH 
<M<MCMCMCMO|CM»0»0»O»0lO*0^f«*AOy1*Mr«.3* 
<M<MCMCMCMruCMCMCM<M<MCMCMCMCMfOtnM3  41* 


*o  ^  *  ♦  m  »n  •/>  ff*  »c  »«?  o  «-  ^  ir»  :m  cm  m  *^  o' 

N^WNNWfMfMOOOOO»h»W<VHN9' 
CM -CM  CMCMCMCMCMCMCMCMCMCMCMCMCMfOiflvOtfl* 


O  ♦  #  r  4)  IT  M  S  in  vC  ..n  ♦  ♦  O  O'  ^  K  h  9» 
{VN,'|NP4(V<Vj!M00000^^9HriwceO 
CMCMCMCMCMCMCMCMCMOJfMCMCMCMfM'O^'Oin.n 


OdOOOOOO 


k-O  oooo  oo^ 

M  •«•••••  • 

tPJ*9'9',>0*O*P 


O'  O'  ’P  O'  9*  O'  D 


COOOOOOpa 
9»  9*  (>  O'  0  Aw  r 


ooooeooMf 

•••*••••  j 

9'9*0'^9‘9'^?  ^ 
n«oonooc ? 


oocsoeoo  a  J 


OOOOOOOOOOO 


N*««4MinoflNKoe 

«»a'9'9»q'OM#wwN 


a»iMr  b»c*  j»h#«pow 

90000000000 


CV~4*4CV-rc0rt«V0*<Mr"« 


0'^<r(y*cr!T'*-»<rK)fO<M 


ooooooooooo 


N^HIM  #Ntf  ao#m 

<*  <r  <r  ff»j'(T*o#e»oN 

ooooooooooo 


<v^MCi;or»ONotn# 

fl»  O'  OXMH  fl>  O  IO  ♦  »o  N 
hhmmhh(N(^M(M(M  V) 
ooooooooooo  ae 


U  •  •  O  •  • 

♦  CM  •  #  K>  ♦ 

j  #  «  s  in  rt  -j 

o 

»  nO  * 


as  •  •  n-  o  •  • 

3  W  ff>  ♦  N  N  N 
O  (V  • 

X  lO  NWOtl 
I 

N  ♦ 


k  •  «h  a  i  • 
3lfl(MONO# 
O  ®  H  •  •  N  Cl 

t  *fl  h-  <r*  m  * 

I  H«HH 


AC  •  •  NO  CM  •  « 

3  a  s  o  (0  vfl  a 
com  •  •  <r  cs 
x  o 

i  cm  m  m 

vo  in 


WNHHnh^nomiD 

3*  j'on^nw 

OOOOOOOOOOO 


•  •••»•••••• 

»4«4»4,*«*^4<M<MCMCM<M 

OOOOOOOOOOO 


^  •y  t 

H  h  H  r>  --  C'  1*1  M  (V  P) 
OOOOOOOOOOO 


CM 

♦ 

W  W  W  £  ►*  S 

UJ 

IkSUSib 

x 

U  U  X 

»  9 

M 

a 

U  U 

•» 

z 

< 

M 

M 

K 

3 

< 

O 

• 

X 

w 

*■4 

CM 

CM 

lO 

»UU  toU 


o  a  o  a  o  e*  n  o  c  -io“ie<"'^**-*«*-**-»**,"*'-«"<*<-**i«»"«n*-*'-»**'-»**'—'-^*-**-i^*-'*-**«»-**«*-**--**''««*****ae  _ 

^  M  if  -f*  .  ^  O  m  «0  f  in  ..1  Hi  -c  'f  O  *•  !M  ^  Ivfl^WO'OHN^^invP^S^OHf,1  n  ^  N  r  "* 

4  4  v3  •«>£  '0  A-Sfif^f^r-»^*-«‘r-r«.^»-.r-a5«®'t3yoco«««o«^j'«r^<rff'^a,''T'T'oooooooooo 


euoo** 

msrt 

OttOC#f 


O  O  Q  O  o 


♦  #«,#iniflinn(f»iflinfliflin*flvfli1avflOvO'/)vfl\fl'jNNSNNNKNr*h*a:(o*»xflccc(ca3j'm^(Mrj' 


i«iroinofloflOirtoifloirtouioif!Oirtouioi.,ioi1'iofloin3i)iotfioLiot')o,jiOkiOinoif.  n  o  »n 


0  **  «  ^  o 
O'  ff'  ff»  O'  p 
Hhhhn 

o  in  o  m  o 

o  ^  K>  ^  O 


iNPnirifli##t#(flinirhn»fl»flvfl»flNNf*Nflflfl5®^3'j'3'ooooHH^^('jN(MNi'Oiinoooo 


H  H  H  M 


CO 

Z 

O 


rj 

a. 

z 

o 

u 


♦  *n 

ui 

Of  • 
K>  «M 
O' 


Kl  H 
O' 


X  o 
o  z 
z  o 
o  o 
u  u 

U  CO 
O  VC 

M  U  M 

^  Q-  v> 
a 

OC  CO  Id 
I  QC  H 
Z  U  UJ 
<  I 

JL'O 
CL  Z  J 

tp« 

UJ  U  X 

-j  — • 

a.  ®  u 
m  3  a 
u  < 
-I  o 

3 

Z  O  CO 
K  Z  «• 
O  O 


a. 

a 


<o 

O  ( 


»o  •-« 
o  r» 
vO  • 


• 

Of  00 

m  oi 
O'  • 
^  40 
40 


CM  O 
*  • 
^  sfl 

*■ 


in 

Of  4 


a  rt 

vfl  • 

in 


O'  o 
o»  • 


rr 


APPENDIX  D 


REFERENCES 


i'- 


-  APPENDIX  D 
PREFERENCES 


1)  U.S,  Department  of  Commerce,  Technical  Paper  No,  40,  Rainfall 
Frequency  Atlas  of  the  United  States,  May  1961, 

2)  U.S.  Department  of  Commerce,  Hydrometeorological  Report  No.  33, 
Seasonal  Variation  of  the  Probable  Maximum  Precipitation  East  of  the 
105th  Meridian  for  Areas  from  10  to  1,000  Square  Miles  and  Durations 
of  6,  12,  24,  and  48  Hours;  April  1956. 

3)  Soil  Conservation  Service.  National  Engineering^ Handbook,  Section 
4,  Hydrology,  August  1972  (U.S.  Department  of  Agrl cul ture) , 

4)  H.W.  King  and  E.F,  Bra ter ,  Handbook-  of  Hydraulics .  5th  edition, 
McGraw-Hill,  1963. 

5)  T.W.  Lambe  and  R.V.  Whitman,  Soil  Medianics,  John  Wiley  and  Sons, 

.  igg5. 

6)  W.D.  Thombury,  Principles  of  GeomorpholOgy,  John  Wiley  and  Sons, 
1969. 


7)  University  of  the  State  of  New  York;'  Geology  of'  Nevf  York,  Education 
Leaflet  20,  Reprinted  1973. 

8)  Cornell  University  Agriculture  Experiment  Station  (compiled  By  M.G, 
Cline  and  R.L.  Marshal  1 ) ,  "General ~G6i T_Map_of ^Nevy'York'^State  and 
Soils  of  New  York  Landscapes,  Information  Bulletin  119,  1977. 


APPENDIX  E 
DRAWINGS 


suu/t. 


Note:  Road  names  used  are  not  necessarily 
official  but  are  those  most  commonly  used. 


VICINITY  MAP 


